ABSTRACT. Pelodiscus sinensis is a common freshwater soft-shell turtle found in China, and is an important aquaculture species. In this study, 20 polymorphic microsatellite primers were developed from the transcriptome. The genetic diversity of three populations of P. sinensis was evaluated, using 72 individuals. The number of alleles per locus ranged from 3 to 26. The observed and expected heterozygosities varied from 0.208 to 0.958, and from 0.302 to 0.963, respectively. The polymorphic information content varied from 0.283 to 0.953. No significant linkage 2 T. Li et al. Genetics and Molecular Research 15 (3): gmr.15038346 disequilibrium was detected. These markers will be useful for future population genetic studies and molecular breeding of P. sinensis.
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INTRODUCTION
The Chinese soft-shell turtle, Pelodiscus sinensis, is a common and widely distributed freshwater turtle in China. It is an important aquaculture species, and the annual output reached 340,000 tons in 2014 (Bureau of Fisheries, Ministry of Agriculture, China, 2015) . It is also distributed in Japan, Korea, Vietnam, and in other Southeast Asian countries (Fritz et al., 2010) . Because of its wide distribution, there are many different geographical populations of P. sinensis, and each population has distinctive genetic characteristics. Microsatellite markers are valuable tools for use in genetic studies and for genetic resources conservation and management (Bai et al., 2011; Lin et al., 2012) . In this study, 20 novel microsatellite markers were developed and used to analyze the population genetics of three geographical populations of Chinese soft-shell turtle. These markers will be useful for population genetic studies and molecular breeding of P. sinensis.
MATERIAL AND METHODS
Three geographical populations of Chinese soft-shell turtle, including 72 individuals, were sampled. Twenty-four individuals were collected from the Yangtze River system (YR), 24 from the Pearl River system (PR), and 24 from Japan (JAP). Genomic DNA was extracted from the nails using Omega Micro Elute Tissue DNA Kit according to manufacturer protocol.
A total of 100 pairs of candidate microsatellite primers were designed and developed from the transcriptome of the Chinese soft-shell turtle. A M13 tail was added to the 5' end of each forward primer (5'-CACGACGTTGTAAAACGAC-3') ( Table 1) .
Polymerase chain reaction (PCR) was performed in a 10-mL volume containing 5 mL AB Multiplex PCR Master Mix, 2 mL primer mixture with the appropriate primer ratio (forward primer: reverse primer in 1:40 ratio), 0.2 mL fluorescence labeled M13-forward primer, 1 mL 20 ng/µL DNA, and 1.8 mL deionized water. Amplifications were carried out in an Eppendorf master cycler using the following procedure: initial denaturation at 94°C for 5 min, followed by 22 cycles of 30 s at 94°C, 30 s at the annealing temperature of 55°-63°C (Table 1) , and 40 s at 72°C, then eight cycles of 30 s at 94°C, 30 s at the annealing temperature of 53°C, and 50 s at 72°C. A final elongation of 10 min at 72°C was added, holding at 4°C. A sample of 2 mL of the PCR products was mixed with 9 mL Hi-Di containing Genescan 500Liz (Applied Biosystems Grange, Woolston, Warrington, UK), denatured for 5 min at 94°C, and chilled immediately on an ice plate. The mixture was separated using an ABI genetic analyzer 3130.
The alleles were detected by the Peak scanner software V1.0 (downloaded from http:// www. Lifetechnologies.com). Pop gene 32 (Yeh et al., 2000) and Cervus 3.0 (Kalinowski et al., 2007) softwares were used to assess the genetic parameters of the 20 markers, including the number of alleles, observed (H O ) and expected heterozygosities (H E ), polymorphism information content, and the departure from the Hardy-Weinberg equilibrium. MEGA5.0 was used to establish the relationships between the three Chinese soft-shelled turtle populations. 
RESULTS AND DISCUSSION
Based on the polymorphic information, 20 primer sets were selected from 100 candidates. Clear and reproducible peaks were successfully produced from all 72 samples at the 20 loci. Genetic parameters of the three geographical populations of P. sinensis are listed in Table 2 . The number of alleles per locus ranged from 3 to 22, 3 to 26, and 3 to 20, respectively, for the PR, YR, and JAP populations. The estimated heterozygosity of the microsatellite loci was high, ranging from 0.208 to 0. Table 2 by an asterisk. Na Number of alleles; H O Observed heterozygosity; *Deviation from Hardy-Weinberg equilibrium, P ≤ 0.05; **Deviation from Hardy-Weinberg equilibrium, P ≤ 0.01. Based on the genetic distances calculated from the microsatellite loci, a dendrogram of the three populations was established using the MEGA5.0 software (Figure 1) . The PR and YR populations were genetically close and distant from the JAP population. The results are consistent with the geographical distribution of P. sinensis. . Recently, microsatellites were developed and characterized in this species (Que et al., 2007; Bu et al., 2011; Ma et al., 2014) . The markers reported in the present study are novel and present a higher degree of polymorphism than those described previously. In addition, these new markers can be used to calculate the genetic distance. Furthermore, we have expanded the database to provide more selection for the study of population genetics and conservation efforts in Chinese soft-shelled turtles. Moreover, we have used different geographical populations of P. sinensis. These new markers should be used for population genetic studies, and for the conservation and management of P. sinensis and other related species.
